After hepatic transplantation, liver allografts continue to produce donor-phenotype proteins and other synthetic products, allowing this operation to be used to correct numerous liver-based inborn errors of metabolism (1) . Because the same retention of donor specificity is expected after successful hepatic xenotransplantation, the consequence of successfully engrafting a liver xenograft could be the imposition on the recipient of an interspecies metabolic incompatibility. To examine this question, we have used clotting factors known to be synthesized in the liver as metabolic markers after orthotopic hepatic xenotransplantation from male LVG hamsters (100-150 g) to Lewis rats (240-280 g) with a previously described cuff technique (2). Revascularization was with portal venous inflow, omitting hepatic artery reconstruction. No blood transfusions were given. Immunosuppression with FK 506 was started several hours after the transplantation was completed and continued in doses of 1 mg/kg/day until sacrifice. Particular attention was paid to the clotting factors (in italics) that
require vitamin K: I, II, V, VII, X, VIII, IX, XI, XII, XIII, Fletcher, Fitzgerald, Protein C, Protein S, plasminogen, and the inhibitors antithrombin III and antiplasmin. For these studies, about 5 ml of blood were obtained from unanesthetized hamsters by cardiac puncture. Rats were anesthetized followed by the immediate opening of the abdomen and collection of blood (about 10 m!) from the exposed vena cava by puncture with a #20 butterfly. Syringes for both species were rinsed with 0.1 M sodium citrate and the blood was transferred to plastic tubes containing sufficient additional citrate to bring the citrate volume to 1/10 that of the blood. Methods for coagulation tests have beel} detailed elsewhere (3, 4) . The Stachrom Protein C assay was used, following the manufacturer's (Diagnostica Stageo, Asnieres-sur-seine, France) directions.
Although hamsters and rats are both rodents, the phylogenetic distance by paleontologic and genetic evidence has been estimated at 15-40 million years (5) . The consequent diversity between the hamster and rat is a significant one, requiring the surmounting of a moderately difficult immunologic barrier including preformed lymphocytotoxic antibodies (6) . The 3 clotting tests with the greatest disparity between normal hamsters and rats are shown in T able 1; the most specific is protein C, which was al ways present in hamsters, but was undetectable in normal rats . In rats that had been transplanted with hamster livers 8, 40, and > 100 days previously (n=2 at each time), the profile was changed to t hat of the hamster. T here was no crossover within 2 SD of any of the 3 tests. T he transition of the rat recipient into the hamster range of values was complete by 8 days, with the exception of the protein C values, which were not in metabolic equilibrium until the next analysis at 40 days. In t hese and ot her hamst er to rat hepatic xenotransplantation experiments, neither bl edi ng nor clotting has been observed clinically more than after rat liver allotransplantation. By 40 days (n=5) and > 100 days (n=6), bleeding time in the rat recipients of h mster xe nografts had shortened toward t he normal range for hamsters ( Table 1) .
The results indicate that the donor-specific products of hepatic synthesis in some species combinations, such as hamster to rat, do not present an insurmountable metabolic barrier to
